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CMOS °H*1 a^o} ^ i£ 4°)^^ ^ w o Vl ?H €t!r 

IS ^°<M: 7}^x]s.£S. ^^JE-S.*!, w>^ £1 cH-SL 

fV °1* ^ CMOS ^ £S 4^1^.^ ^ ^£r, P 

7]^" $H IS *8^*H, #7] 71^-3)- I£ 4°!^^ *)" 0 Hfe- ») ! 

*ll 1 N+ €ii4 StII ^ 2 N+ IM ^^*H, ^*fl ^"71 *fl 

1 N+ S3! -I I^H 4°J ^7>7> 7\7?\o] oi^ *|] 2 N+ HfflU €S o^^s. 

£ 4 
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*1E± °H*1 ^ II ^ ^{METHOD OF MAKING PINNED PHOTO 

DIODE OF CMOS IMAGE SENSOR} 

£ 2^ £ 1^ A-A' c+^5L 

S. 3£r o]n]x) AflA^ ^ H W§ ^ 

*>7) Bfl^l^ 51^ 

£ 4^r £ 3^1 B-B' c+nli 

11 : .£.£ t}°15Li^ 12 : ^ J= ^l^l^iEi 
13 : ^e|o]j± e^^ae^ u : ^.ifl 

15 : 16 : 3$ J=$*l^Ei 

17a : 1 N+ iSflit € ^ ^ 17b : ^ 2 N+ ^ 

18 : P^ 71^- 
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<n> ^ CMQS olulx] Image Sensor)^ ^ IS. ^0]^.^ (pinned photo 

diode) %s§ «<HH1 %<L3., ^1 ^H^l til-g- ®o) ^±-0} # i£ tH 

^ CMOS ^ i£ ^o]o.c « o v^ofl ^Jo]cf. 

<12> ^sflaj CMOS <>H*1 37fls1 E^liElf o] ^ i£ ^1^=^ I£ 

^ ^3 jiv^ °H, ^ £)tt i€-S ^(potential 

well) o. XJ = cj-o]^ <^ twi <a^i?i^r, m D - v -^ ^ ^-i- 3-8- 

s}^, ^l*fl A 8 A 3& ^*\A ^*HH %n i?^ 

IM ^^7> fffl^r°1] ^l^Vfe 7fl^^-(recombination) € 7}^^ 

^M^Tfl ^Tfl £M ^ i£ tfoliLH. <3^£r =L ^ t-^tTll €4. 

<13> £ 1^: #Efl£) 37^9] E^liEif ^1 *V II efl 0} 0>^- i^S, ^ 
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^v 7 j ^o}*}* Sl^fe iE cfol^s. <8<3(1), £€*ltt ^°J(5) ( ^ 2=«^ 
El(2 ) > ^e^-olti. M^i^O). E^^li^(6), N+ ^(potential well) <?§ 

3 (7b)* ^1*1-31 ^o.^, i^JL 4fe M* M-Efvfl^. 

£ 2^ £ 1*3 A-A' ^ ft^SAI, ^^H 3« « S£ 

2=3} M-^nE 

£ 24M. £M tM-fi-S^r P*§ 71^(8)^ nH-SLH 1^(1) A >°H N 

*8 *fl 1 N+ ^(potential well) <3^(7aH XI ^ , # 

71 7l*(8)-& 7l§^S. ^"71 i£ 4olA= ^^1 3 

<ifl e^^^e^(6)7> *§^€ ^ 7l*(8) $H ^-71 *ll 1 N+ ^(7a)^cl- 3 

^1 2 N+ ^(potential well)(7bH Sl 1 ^- 

Tfl A 2 N+ «(7b)S. °l**Hr 3^ M-hI-^jl sltf. 

8> o]sq. ^-o], ^efloil A>-g-*>ji ^ ^ X£ tHiLE-Cpinned photo diode)-cr ^ 

trtq-s ^31^ ^ofl x-l^-^c}-. 3 7fl si ^witv ^ i£4°l-2-^H^ 

CHJ2.2EL <^^Sl i^l^ ^^.C} d ^ 51^1 JEL^l^Ei ^T#<H 

^o}^ 2fo o i ^^ 7 > Aj^slfe cfls ^ (stable)^: #*flS. 7>s^ ^*}2l 
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:19> O] i^A| Jfi W S^I^H ^^*1 E$7} 

^ goil «]-l-<H ¥5*71 & ^*fl ^i-^^i ^ *i*Hi 

o] i^l^ o^Hr € 7>^o] aJ-c^ c^o] & 

£4. ol^J^r SS. ^^^(photo current)7> #^1:^ J=<?fl*l^El^ -f- 

<20> tt)-^, £ Aj- 7 j ^^-g: tfl^^>7l ol^^l ^O.S. ( £ ^ 

^7}7> €S Tie]* 3|iSt- A]^ O.S^ ^7>S] ^ S-Aj^ ^ai^i 

CMOS °H*1 Ajl^^l 3g I£ cfolo_= *g>$ *ll^5RrE-fl 

<21> Aj. 7 l S-^-g. ^^>7l W * ^ CM0S ° lDl ^ ^ iS 

<22> 71^: $H ^^*>^, A oM 71^31- S.S v\o]£_^ A\o}6)\ 

1 N+ i€lt « i£ ^ol^^o^ ^a]^ ^5*^ ^ 

BflJL #7l 1 N+ iSM ^Tfl *8>8€ 2 N+ « «§^*H, ^ 

^fl Aj-7) ^,1 ! N+ X§A^ aj-oj ^7]-7l- 7^>o] ol^ 2 N+ i^lil 

<23> o^}, ^A^H ^SV^-H A^S] A^*}-tf. 
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<24> 2L, ^^s}7l 51 -S-^tt f-^tb -¥-3l 

« 

< 25 > £ 3^r -g- 37fl SI E^^l^Eil- ^p-Hlt!: c^-ol iLS.fi! efl^l^ 5^ 

*H1 4°<J ^*>7 r 33.3. ol^ 7>fe^l# M-eH1:il 

<26> h><4 ^-ol, 3|.oj ^(excess electron)!- 7-1#*Hr N+ IM € °m 

(17b)-8r II 401^.= eg <* (11 )£] ^g^g- igo^ ^(Center-cross) ^EflS. ^ 

^sjoi ^4 zl&ijl, ^-7i n+ nam € ^^d7b)si s.si-°im. 

3(13)7} 3^3°*K15)^: #^}SM=- ^(14) =M SI 4. ^3-, #7] 

&KK15H ^ e^^l^Ei (12)31- el^ S 31*1^(16)7} 9j^5H 9X^r. 

<27> £ 4^ 5. 3^1 B-B' H^tr #^513*1, ■& ^ ^ 1HH 3 tr « i£ *=M 

^.H.31 q-Bl-^fl ?Ht}. 

<28> £ 46(| Al, ^^l S£ cl- 0 l-^S^ 71^(18)4 IS. tH-2-H. <8^(11) *} 

oH <8^Sl *H 1 N+ IM ^(potential well) °m(17a)°] H^sq°1 $1°- 

u), #7} I£ cfol^H. <8^(11)S1 ^43 #71 *fl 1 N+ ^(17a)S.4 
S>7ll *)1 2 N+ i<M ^(potential well)(17bH 9X^r. ^5.3., ^ 

oil al«fl >^7l *fl 1 N+ i^l^ «(17a)<*IM ^€ ^Xe)7> 7}?H *fl 2 N+ 

i^l^ ^(17b)S. °l^*t}. 

<29> £ 4011 s.X\Q «}*} ^-ol ; ^ cH^-SoiH %°\] fil«n 3l*}(e)7} 
7}*H6fl 01^ ^ 2 n+ 1 3! it € ^^(17b)-2.S. ol^s}^ ^ -i; ^ S^. ^. ^efl 
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4 

<30> oKMH $o] f £ M^ofl o]*b CMOS °1 ^1 ^1 ^ ^£ tM-SLE. 

tH^-H-<HH ^Ir^^l -cj-oj #7Ke)7} o)^ ufl a>S. g^l 5U 

^ Mil <=>l-S-*>7] nfl^-ofl Tie] 7} o}^ fJ-o^lTfl JL 4^ T^^i « 
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1] 

EflS ^-71 *fl 1 N+ I'M SiTfl ^£ 2 N+ IM « ^ 

Sfl ^71 7)1 1 N+ IM 1HH ^€ ^ 7}V}°] *)1 2 N+ I3lit €^ 

ol^-s> £ s. ^ *Rr CMOS <>H*1 ^ ^£ cfo]o_c tg^ 
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